ノウ シカク ケイロ デノ ドウキ シンドウ ハッカ ゲンショウ ノ ヒテイジョウセイ カイセキ ヘイセイ 18ネンド キョウドウ ケンキュウ プロジェクト ケンキュウ セイカ ホウコク by 伊藤 浩之
	

   
1	

 !"#$%&'()*+,-./01234
5)678(9:;cell assembly<=">?="@ABA&CD*EFGHI5J
'K*LMNOPQR	ST
$U
VW"$'XCYZ[=\(@
]^ 20_`a*bcdUef3gh;relational coding<$'Xi(&jklmnopq15
rAK'"$stD8"@Uef3g*+uc5vw!"&x*yz
{
aUe|5}~O8K'"+wP!"@#Ue*z
a
f3=~*7(zajm4m
&="stD8"@Uef3g[()5*+,5UA
K'"z{
P5A*{
aj3$QR	ST
$Ue
PAK'xC="@#}X&*y;Multi-neuron Recording<$
AKwFGHI$&~="@#HI5JW"] ¡*¢D8(
y{
£3BD/01234{
a¤¥P¦§VW"()¨©="@¦
5*ajm4ªU«Ta
¨©*¬­N®¯$5*
°±&²³="#$C´D8K'"@
8(y{
£3BDajm4ªU«Ta
¨©
PT&X()µ3¶$AK Unitary Event AnalysisC GruenD5}\K·¸8(¹1,2º@bc
#5»A*¬ 	P¼y{
£3½¾P¿ÀKÁPT&\K?
(@HIGÂ$AKÃÄ5ÅÆ=~¹3º*B!5ÇÈÉÊAK'
"¹4,5º*Ê*ÇÈÉBDËA(|PÌÍ!"@
2Bootstrap Unitary Event Analysis
Unitary event analysis8(ÎÏjm45J'K¨©[5Ð5ªUAK
!" joint-spike events;coincident event<P´!"="@«Ta;0.52Ñ<5Ò>KÓ
5Ô'aÕ;100ÖÑ< coincident eventP×Ø1A*ÐPT&X()*«T
ajm4zS coincident eventz
PsAKPT&X#$C%"@«T
a5Ù\KaÕPkmgAKPÚ~!#$5}~*coincident eventCÛÀ"MN«
Ta
PO!"#$CÜ ="@ÇÈÊ5J'K¹5º*ÝÞ/f
97
	
 500µm 2
 !"#$
%unitary event analysis&'()*#+,-./0
1%234
56
78,9:;<=>
?@.AB !"1%C:DEFGH> 10IJK
LMNOPQR8
STUV
WX,YZ>[%21 500µmU
\]^_`%
a:DEFGH1bc]#d-STUOQRGHef	.
AB]g1%hi,NO(#d:DEFj
kl%unitary event analysis
U
coincident event&m()n>olpRqrUstisP[U.Unitary Event AnalysisuJvw
xnyzP1%&m()nP{|}~1GH(P[U.%P
 coincident eventGS1a
P[U}nrU%{|}~P coincident eventG
S1 Poisson
i_U.CP&m()nP1%:DEFGH
#rU Poisson#%h 0.01# significance limitn
l%test !" coincident event>h#{|}~#l%&m
p
coincident event>rUnrU.
 ¡P1¢5£%Poisson#}nl&m()n¤¥(#¦§rU
%¨©Dª«
=J<F,&m()nBootstrap¬	#­^®+%¯°#±²)³l.Bootstrap¬P1%2
23 20´+:DEFjµ¶­^®#ª©·¸
¹º<»xl Bootstrap¼©
½x#GSl%coincident event#¾¿l.CP%1000À Bootstrap¼©½x#Monte-
Carlo¼©½J©Á
GSl%2GH>P[UÂ­{|}~	#Ãnl
.¼©½xÄP 10ÅÆ
WX, coincident event# 0.01 significance limitlÇ$l%test
 !" coincident event&m()n#+,-.AB1%2>NO8:DEFGH#
@r
1%Bootstrap¼©½x1T#d Poisson\WX,È
#d-%¨©Dª«=J<F&m()nP 0.01 significance limit1 PoissonP
É 1
98 ÊËÌÍPOQRGHefÎnÏ(ÐÑ
significance limit	
 11000A	 10000B
 Bootstrap coincident eventCE
 !"#$%&'
()*+,-. 0.01 significance limit
/0#1234
56 Poisson.70
"#8 0.01 significance limit.79:;<=>?@ABC%D+EF
/
 PoissonGHI,-JK significance limit
L</KM false
positive?EN/OP?7Q?;RSTUVBootstrap
$%&'()*+GHI,-
W XY?7
Z[\.C%D+]^_
`a	bBootstrap? Poissoncd
e
56fg
hi/Q?jk26=>?@ABC%D+EF
/lm
C%D+]n LopN2 coincident eventqrs?N2tR6t7u
". coincident event?opN2C%D+EF@AI;<vwxD+n L
op coincident event?N2yz{|/PPoisson.}~.-u
q. coincident eventlmI
L.7e{c?fgN2Q
C%D+STU^_
TUTi3,6 2
Srandom phase modelTUTK coincident
event.7 Poisson0#cde
56#.
P
3
1uP =>C%D+EFquqrsGHI,-¡¢£¤¥¦§.7
s¨IT©ªB,n «Y.7¬­®.¯Bh°n ±²³LG
´.7	µ¶<P Unitary Event Analysis
C%D+STU·W8G´I
,¸
¹k-º§ Poisson
-GHI,-wxBC%D+EFV»
·¼9:
N2	
½¾$%&'()*+GHI,-.7 Bootstrap¿
 2
99¡ÀÁ Â.1AwxEF±ÃÄ-ÅIh°
	
 !"#random phase
model$%&'()*+,(-)+.&/01Bootstrap2&3"4546789:;
<=>?@A coincident eventBCDEF/0GHI>JKLMNOPD<QR
;STUVWXYZ8[D\]^?_`abcde;f4gbah?i
jklmn

o1pGruen, S., Diesmann M. and Aertsen A. Unitary events in multiple single-neuron spiking activity : I. Detection
and significance. Neural Computation, 14, 4380#2001$q
o2pGruen, S., Diesmann M. and Aertsen A. Unitary events in multiple single-neuron spiking activity : II.
Nonstationary data. Neural Computation, 14, 81119#2001$q
o3pIto, H. Bootstrap significance test of synchronous spike events  A case study of oscillatory spike trains .
Statistics in Medicine, to be published#2007$q
o4prstuvwxySz{|!)*	}~WMN@98
P 3pp.173178 17K 7
o5prstuvMNSTUVWXYZec	}8P 4pp.79
83 18K 7
o6pIto, H. Bootstrap significance test of synchronous oscillatory spike events. Soc. Neurosci. Abstr., #491.1#2006$q

H. Ito, Bootstrap significance test of synchronous spike events  A case study of oscillatory spike trains , 3rd
Meeting of Statistical Analysis of Neural Data#SAND3$Pittsuburgh, USA May 1113, 2006.
H. Ito, Bootstrap significance test of synchronous oscillatory spike events, Society for Neuroscience 36th Annual
meeting, Atlanta, USA, October 1418, 2006.
H. Ito, Non-stationary dynamics of synchronous oscillatory spike events in the visual pathway Bootstrap
significance test , 10th Tamagawa-Riken Dynamic Brain Forum, DBF07, Hakuba, Nagano, March 8, 2007.
100 LMNSTUVWXYZec	}
